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DETAILED ACTION 



Drawings 

1 . Figures 1-4 should be designated by a legend such as -Prior Art- because only that 
which is old is illustrated (see specification, paragraphs 6, 8, 9, and 10). See MPEP § 608.02(g). 
Corrected drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion 
of the drawing figures. If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection 
to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: 

- in paragraph 9, line 1, "P" should be changed to "Q" and 

line 2, "Q" should be changed to "P"; 

- in paragraph 49, line 4, "8B" should be changed to "7B" since Fig. 8B does not exist; 

- in paragraph 58, line 2, "7" should be changed to "7 A" since Fig. 7 does not exist. 
Appropriate correction is required. 



3. 



Claim Objections 

Claims 49, 55, and 65-70 are objected to because of the following informalities: 
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- in claim 49, line 1, "claim 45" should be changed to "claim 48" in order for the claimed 
multiple sets of first and second time differences to be consistent with the multiple sets of first 
and second time differences of claim 48; 

- in claim 55, line 12, "a second oscillator" should be changed to "the second 
oscillator" to refer to the second oscillator cited in line 1 1 of the claim. 

- in claim 65, line 1, "claim 34" should be changed to "claim 55" in order for the 
controller of the node to be consistent with the controller of independent claim 55. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 55-70 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In claim 55, lines 4-5, the limitation "the first node" lacks antecedent basis; • 
line 6, the limitation "the second node" lacks antecedent basis; 
line 1 1, the limitation "the second oscillator" lacks antecedent basis. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1, 4, 7-8, 11, 13-15, 34-37, 40-42, 45-46, 55-56, 58-60, and 64 are rejected under 

35 U.S.C. 103(a) as being unpatentable over the admitted prior art (hereinafter "APA") in view 

of Scott (US 2004/0258099). 

Regarding claim 1, as shown in Fig. 3, APA teaches a communication system 

comprising: 

A first node (timeserver Q) having a first oscillator (since the slope p shown in Fig. 4 
corresponds to the client's oscillator frequency drift compared to the timeserver, paragraph 10, 
therefore, a first oscillator must be included in the timeserver Q) for sending multiple messages 
over a network and including or associating with each message a first timestamp (t3) 
corresponding to a time when the first node sent that message (messages with timestamp t 3 are 
sent from timeserver Q to client P, paragraphs 9-10 and Fig. 4). 

A second node (client P) having a second oscillator (client P's oscillator) for receiving 
each message and associating with that message a second timestamp (U) corresponding to a time 
when the second node received that message (U is added to messages received at client P, 
paragraphs 9-10 and Fig. 4). 

Wherein one of the first and second nodes (client P) is configured to determine for each 
message a first time difference ( At^) between the corresponding first and second timestamps, 
and from multiple first time differences, to fit a line (a dashed line in Fig. 4) of the first time 
differences, a characteristic of the line being related to a frequency drift (the drift slope p, Fig. 4) 
between the first and second oscillators (At 4 3 is calculated and evaluated by the client, paragraph 
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9, and At 4 3 is compared with the absolute time t 4 in the client and plotted against U in Fig. 4, 
paragraph 10). 

Wherein the one node (client P) is configured to determine from the line a frequency 
adjustment (the drift slope p, Fig. 4) to synchronize the first and second oscillators (the drift 
slope p of the line is determined, paragraph 10). 

However, APA fails to explicitly teach fitting a line to two or more minimum delay 

values. 

Scott teaches a system in which two or more minimum delay values (minimum packet 
delay/transit time values) are determined in order to indicate drift between the source and 
destination clock frequencies (paragraph 42, see also paragraphs 39-41 and 43-52) and plotting 
minimum delay values against time (Fig. 4 and paragraph 73). 

Given the teaching of Scott on minimum delay values, it would have been obvious to one 
skilled in the art at the time of the invention to modify the teaching of APA to utilize minimum 
delay values such that fitting a line to two or more minimum delay values would be included as 
claimed. The suggestion to do so would have been to provide the indication of drift between the 
source and destination clock frequencies, independently of changes in network loading as 
suggested by Scott (paragraph 42, lines 4-8). 

Regarding claim 4, although APA teaches that the one node is the second node (client P, 
paragraph 10), APA does not explicitly teach that the second node is configured to adjust the 
second oscillator using the frequency adjustment. However, since APA teaches that the drift 
slope p in Fig. 4 corresponds to the client's frequency drift compared to the timeserver 
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(paragraph 10), i.e., the drift slope p is the difference between the timeserver's frequency and 
client's frequency, it would have then been obvious to one skilled in the art at the time of the 
invention to modify the teaching of APA to include that the second node is configured to adjust 
the second oscillator using the frequency adjustment. The motivation to do so would have been 
to correct the client's frequency by the drift slope p, thereby enabling frequency synchronization 
between the timeserver and the client. 

Regarding claim 7, as shown in Fig. 3, APA teaches that the first node is a timeserver 
(timeserver Q) and the second node is a client node (client P) and the messages are transported 
over a packet-switched network (paragraph 9). 

Regarding claim 8, APA teaches that the system is a mobile communications system, the 
first node (timeserver Q) is a radio network controller (a RNC) and the second node is a radio 
base station (a RBS) (paragraph 8, line 3). 

Regarding claim 1 1 , as shown in Fig. 4, APA teaches that the characteristic of the line is 
a slope p of the line (paragraph 10). 

Regarding claim 13, APA does not teach that the one node is configured to determine an 
equation of a line that intersects the two minimum first time difference values. However, an 
examiner notice is taken that it is well known that when a line having a slope of "a" is plotted on 
a graph with y-axis and x-axis in which the slope "a" is determined from the x and y values, i.e., 
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slope "a" = (y2-yi)/(x2-xi), a linear equation y ax + b can be determined. Therefore, since APA 
teaches that a linear dashed line having a slope p in Fig. 4 which intersects time difference values 
At43, and Scott teaches two minimum first time difference values (paragraph 42, see also 
paragraphs 39-41 and 43-52), it would have then been obvious to one skilled in the art at the time 
of the invention to determine an equation of a line (i.e., y = px + b) that intersects (passing 
through) the two minimum first time difference values. The motivation to do so would have 
been to calculate the slope of the line. 

Regarding claim 14, APA does not teach that the node (client P, Fig. 3) is configured to 
determine the two minimum first time difference values from the multiple time differences that 
are farthest apart. 

However, Scott teaches that minimum delay values are determined from multiple time 
delay values that are farthest apart (minimum delay transit time values are filtered out from other 
transit time values including those that are farthest apart, paragraph 60 and Fig. 3). 

Given the teaching of Scott, it would have been obvious to one skilled in the art at the 
time of the invention to modify the teaching of APA such that the node would be configured to 
determine the two minimum first time difference values from the multiple time differences that 
are farthest apart. The suggestion/motivation to do so would have been to provide the indication 
of drift between the source and destination clock frequencies independent of changes in network 
loading (Scott, paragraph 42, lines 4-8). 
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Regarding claim 15, it is inherent that the node (client P) in Fig. 3 of APA must 
determine an optimal number of minimum values (optimal is relative, reads on two) of the first 
time differences (At^) to be used in fitting the line since (i) the first time differences At^ are 
compared with local time values t* in the client and At43 is calculated and evaluated by the client 
(paragraphs 9-10) and (ii) it takes at least two values of At 4 3 to fit a line. 

Claims 34, 35, 36, 37, 40, 41, 42, 45, and 46 are a method claim corresponding to system 
claims 1, 1 1, 12, 4, 13, 14, 15, 7, and 8, respectively, and are therefore rejected under the same 
reason set forth in the rejection of claims 1, 11, 12, 4, 13, 14, 15, 7, and 8, respectively. 

Claims 55, 56, 58, 59, 60, and 64 are node claims (it is inherent that a controller must be 
included in the client P node, Fig. 3 in order to control the functions of the node) containing 
similar limitations to a second node claimed in system claims 1, 11, 13, 14, 15, and 8, 
respectively, and are therefore rejected under the same reason set forth in the rejection of claims 
1, 11, 12, 13, 14, 15, and 8, respectively. 

7. Claims 2-3, 6, 9-10, 38, 47, and 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art (hereinafter "APA") in view of Scott (US 
2004/0258099), and further in view of an art of record, WO 02/13421 (hereinafter "Lundh"). 

Regarding claim 2, the combined teaching of APA and Scott does not teach that the first 
node is configured to adjust the first oscillator using the frequency adjustment. 
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However, Lundh teaches a similar frequency synchronization system in which a slave 
timing unit (equivalent to the first node) is configured to adjust its oscillator (equivalent to the 
first oscillator) using a synchronization adjustment value (equivalent to frequency adjustment). 
See page 7, lines 1-12 and claim 32. 

Since APA teaches the frequency adjustment (the drift slope p) corresponds to the 
second's (client's) node frequency drift compared to the first node (timeserver) (paragraph 10), 
and given the teaching of Lundh, it would have been obvious to one skilled in the art at the time 
of the invention to modify the combined teaching of APA and Scott to include that the first node 
is configured to adjust the first oscillator using the frequency adjustment as claimed. The 
suggestion/motivation to do so would have been to enable the initiating node (equivalent to the 
first node) to adjust the frequency of its oscillator when the initiating node is a slave timing unit 
as taught by Lundh (page 7, lines 1-2 and 9-11). 

Regarding claims 3 and 6, the combined teaching of APA and Scott does not teach that 
the first node is configured to send a message to the second node to adjust the second oscillator 
using the frequency adjustment/the one node is the first node configured to send a message to the 
second node that includes the frequency adjustment for adjusting the second oscillator. 

However, Lundh teaches a similar frequency synchronization system in which a master 
timing unit (equivalent to the first node) sends a synchronization adjustment command message 
having the synchronization adjustment value to the slave timing unit (equivalent to sending a 
message to the second node to adjust the second oscillator using the frequency adjustment). See 
page 6, lines 5-9 and 12-23. 
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Given the teaching of Lundh, it would have been obvious to one skilled in the art at the 
time of the invention to further modify the combined teaching of APA and Scott such that the 
first node would be configured to send a message to the second node to adjust the second 
oscillator using the frequency adjustment/the one node is the first node configured to send a 
message to the second node that includes the frequency adjustment for adjusting the second 
oscillato as claimed. The suggestion/motivation do so would have been to enable the slave 
timing unit (equivalent to the second node) to perform the frequency adjustment to its oscillator 
and notify the master unit (equivalent to the first node) as taught by Scott (page 6, lines 9-11). 

Regarding claims 9 and 10, although APA teaches that the system is a mobile 
communications system (paragraph 8), the combined teaching of APA and Scott does not 
explicitly teach that the first node is a radio base station and the second node is a radio network 
controller and that the messages between the radio base station and the radio network controller 
are packet-switched. 

However, Lundh teaches a similar frequency synchronization system in which a master 
timing unit can be located in BS (equivalent to the first node is a radio base station) and a slave 
timing unit can be located in RNC (equivalent to the second node is a radio network controller) 
(see page 7, lines 14-20 and claim 38), and that the messages between the radio base station and 
the radio network controller are packet-switched (messages are transported over IP network, 
page 8, lines 4-6). 

Given the teaching of Lundh, it would have been obvious to one skilled in the art at the 
time of the invention to modify the combined teaching of APA and Scott such that the first node 
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would be a radio base station and the second node would be a radio network controller. The 
suggestion/motivation to do so would have been to enable the slave unit to be located in a 
diversity handover unit situated at the control node, i.e., RNC as taught by Lundh (page 7, lines 
14-16). 

Claim 38 and 47 are method claims corresponding to system claims 3 and 9, respectively, 
and is therefore rejected under the same reason set forth in the rejection of claims 3 and 9, 
respectively. 

Regarding claim 63, APA teaches and that the messages are transported over a packet- 
switched network (Fig. 3 and paragraph 9). However, the difference between the APA and the 
claim is that APA teaches that the node and the other nodes are a client P node and a timeserver 
Q node (Fig. 3 and paragraph 9), respectively, hot a timeserver and client node as claimed. 

Lundh teaches a similar frequency synchronization system in which a slave timing unit 
(equivalent to a client node) can transmit the message with timestamps tl, t2, and t3 to a master 
timing unit (equivalent to a timeserver) in order for the master timing unit to determine a 
synchronization adjustment value based on timestamps tl, t2, t3, and t4 (page 5, lines 26-page 7, 
lines 1). 

Given the teaching of Lundh, it would have been obvious to one skilled in the art at the 
time to modify the combined teaching of APA and Scott such that the node would be a 
timeserver and the other node would be a client node as claimed. The suggestion/motivation to 
do so would have been to enable the master timing unit determine a synchronization adjustment 
value for the slave timing unit as taught by Lundh (page 6, lines 5-9). 
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Allowable Subject Matter 

8. Claims 5, 12, 16-17, 39, 43-44, and 48-54 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

9. Claims 57, 61-62, and 65-70 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

10. Claims 18-33 are allowed. The prior art alone or in combination fail to teach or make 
obvious on the following when considered in combination with other limitations in the claim: 
one of the first and second nodes is configured to determine for each received message a first 
time difference between the corresponding first and second timestamps and a second time 
difference between the corresponding third and fourth timestamps, and from multiple sets of first 
and second time differences, to determine a minimum first time difference and a minimum 
second time difference and to determine from one or both of the minimum first and second time 
differences one or both of a frequency adjustment to synchronize the first and second oscillators 
and a time adjustment to synchronize the first and second timers. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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- US 7,130,368 Bl, disclosing a system and method for synchronizing a local clock to 
a reference clock using a linear model (Abstract, Fig. 1, and col. 5, lines 14-col. 6, lines 51. 

- US 6,983,161 B2, disclosing a method for performing frequency synchronization of a 
base station and a network part (Abstract, Figs. 3 and 4, and col. 6, lines 18-col. 7, lines 12). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nittaya Juntima whose telephone number is 571-272-3120. The 
examiner can normally be reached on Monday through Friday, 8:00 A.M - 5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on 571-272-3155. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Nittaya Juntima 
Patent Examiner 



April 27, 2007 




